Lag and K Routing (LAG/K) Model

1. Description of Algorithm

http://www.nws.noaa.gov/oh/hrl/nwsrfs/users manual/part2/ pdf/24lagk.pdf

2. Model Parameters

LAG/K uses an xml representation of model parameters where each parameter is
captured within a separate xml tag. The tags are closely related to the NWSRFS
definition of LAG/K defined at
http://www.nws.noaa.gov/oh/hrl/nwsrfs/users_manual/part5/_pdf/533lagk.pdf

The table below shows the available parameter tags. For the parameters with type of
string, the values are case-insensitive. For example, “YES” and “Yes” are treated by the
program as the same value, but “Y” will be treated as error. The sequence of parameters
in the table below or in the xml file has no any significance.

Name Type | Required Comment
[Yes/No]
INFLOW_TS_ID String | Yes Identifier of the inflow time series.
INFLOW_TS_DATA_TYPE String | Yes Data type of the inflow time series.
INFLOW_TS_INTERVAL Integer | Yes Data time interval of the inflow time
series (HR).
OUTFLOW TS _ID String No Identifier of the outflow time series.
OUTFLOW _TS DATA TYPE String No Data type of the outflow time series.
OUTFLOW_TS_INTERVAL Integer | Yes Data time interval of the outflow time
series (HR).
NUMBER_OF LAGQ_PAIRS Integer | Yes If > 0 — number of pairs of Lag and Q
values used to define the variable Lag vs.
Q curve.
If = 0 — constant lag will be used.
NUMBER_OF_KQ_PAIRS Integer | Yes If > 0 — number of pairs of K and Q values
used to define the variable K vs. Q curve
If = 0 — constant K will be used.
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Name Type

Required
[Yes/No]

Comment

METR_OR_ENGL_UNITS String

No

Code specified whether units of parameter
and initial carryover values are English or
Metric. Default is metric

ENGL — enter flow in CFS and volume in
CSFD.

METR - enter flow in CMS and volume
in CMSD.

TRANSMISSION_LOSS_COEFF
ICIENT

Double

No

Transmission loss recession coefficient
for the Ft. Worth transmission loss
computations. (Range > 0.0 and < 1.0)

TRANSMISSION_LOSS_THRES
HOLD_FLOW

Double

No

The flow above which the Ft. Worth
transmission loss computations are done.
(Range >=0)

LAGQ_PAIRS Table

Yes

If NUMBER_OF LAGQ PAIRS >0, it
contains the Lag and Q values in order
Lag(1), Q(1), Lag(2), Q(2), etc.

If NUMBER_OF_LAGQ_PAIRS =0, it
contains one value which is the constant
Lag. (Note: A constant Lag of zero will
turn off the Lag option.)

KQ_PAIRS Table

Yes

If NUMBER_OF KQ PAIRS >0, it
contains the K and Q values in order K(1),
Q(1), K(2), Q(2), etc.

If NUMBER_OF_KQ PAIRS =0, it
contains one value which is the constant
K. (Note: A constant K of zero will turn
off the K option.)

CONSTANT_LAG_VALUE Double

Yes

Constant Lag value. If
NUMBER_OF LAGQ_PAIRS =0 then
this tag is used.

CONSTANT_K_VALUE Double

Yes

Constant K value. If
NUMBER_OF_KQ_PAIRS = 0 then this
tag is used.
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3. Model States

LAG/K model states are defined in a property file format. An example is shown
below. The model state property names are:

Property Name

Description

LENGTH_CARRYOVER_ARRAY

The number of carryover/state values

CURRENT_LAGGED_INFLOW

Inflow at the start of the run

CURRENT_OUTFLOW

Outflow at the start of the run

CURRENT_STORAGE

Storage at the start of the run

PAIR_ QT _LAG CARRYOVER

Number of discharge-lag carryover/state pairs

DISCHARGE#0 — DISCHARGE#N

When PAIR_QT_LAG_CARRYOVER > 0; a
discharge for each QT pair

LAG#0 — LAG#N

When PAIR_QT_LAG_CARRYOVER > 0; a lag for
each QT pair

UNIT

Units for State Variables (always METRIC)

Sample State Definition:
UNIT=METRIC

LENGTH_CARRYOVER_ARRAY=21
CURRENT_LAGGED_INFLOW=113.2660

CURRENT OUTFLOW=113.2660
CURRENT_STORAGE=226.5320
PAIR_QT_LAG_CARRYOVER=8
DISCHARGE#0=113.2660
LAG#0=1.000000
DISCHARGE#1=113.2660
LAG#1=2.000000
DISCHARGE#2=113.2660
LAG#2=3.000000
DISCHARGE#3=113.2660
LAG#3=4.000000
DISCHARGE#4=113.2660
LAG#4=5.000000
DISCHARGE#5=113.2660
LAG#5=6.000000
DISCHARGE#6=113.2660
LAG#6=7.000000
DISCHARGE#7=0.000000
LAG#7=0.000000
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4. Model Time Series

LAG/K requires 1 input time series and 1 output time series.

Time Series Type Internal | Time | Input or Missing | Required [Yes or
Model | Step Output Values | Noj
Units Allowed

Input/Output CMS any Inputand | No 1/

Discharge Output

Input Discharge CMSD | any Input No 2/

Output Discharge CMS 4/ Yes 3/

1/ IF no Output TS specified;

output

2/ IF input specified as a volume TS

discharge not needed

3/ Not required;

4/ must be >= input TS time step

Modifications (Mods)

(CMSD)

this TS has input and
input

input TS will have output TS results

- There are two types of modifier to make change Lag/K parameter mods for

1) Forecast runs uses moduleParameterModifier type

2) Forecast and Calibration runs use multipleModuleParameterModifier type

Note:

- multipleModuleParameterModifier type only works on a standalone (SA)

system.

- The instructions for configuring a GUI for Lag/K changes below that assume
the new LagK parameter names (See section 2 above); therefore, the user
should first update the LagK parameters using the cleanup script as follows:

1. cd SREGIONHOME/Config directory

2. Copy “cleanUpParDefinitions” script from the OHD-CORE-CHPS-4.2.a or later
release package (under ohd/scripts directory) into SREGIONHOME/Config

directory

S cp /OHD-CORE-CHPS-4.2.a /ohd/scripts/cleanUpParDefinitions .

3. Runascript

S ./cleanUpParDefinitions

4. After thatis done, you can delete a script and cleanUpParLogFile.txt file.

RegionConfigFiles/ModifierTypes.xml

1) moduleParameterModifier:

- Add lines below to before the <unitHydrographModifiers> tag.
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<moduleParameterModifier id="lagk" name="LAG/K Params">
<expiryTimeDeletedModifiers unit="week" multiplier="1"/>
<filter>
<moduleParameter id="LAGQ_PAIRS">
<stringValue>LAGQ_PAIRS</stringValue>
</moduleParameter>
<moduleParameter id="CONSTANT_LAG_VALUE">
<stringValue>CONSTANT_LAG_VALUE</stringValue>
</moduleParameter>
<moduleParameter id="CONSTANT_K_VALUE">
<stringValue>CONSTANT_K_VALUE</stringValue>
</moduleParameter>
<moduleParameter id="NUMBER_OF_LAGQ_PAIRS">
<stringValue>NUMBER_OF_LAGQ_PAIRS</stringValue>
</moduleParameter>
<moduleParameter id="KQ_PAIRS">
<stringValue>LAGQ_PAIRS</stringValue>
</moduleParameter>
<moduleParameter id="NUMBER_OF_KQ_PAIRS">
<stringValue>SNUMBER_OF_KQ_PAIRS</stringValue>
</moduleParameter>
</filter>
<defaultValidTime/>
<overwriteParameterValues>true</overwriteParameterValues>
</moduleParameterModifier>

- GUI to make changes LAG/K parameters mod.

CHGELEND
HECRAS
ICHRNORETS
|| LAG/K Params | |
MFC
QPCSHIFT
RAINSMNOWW
ROCHMNG
RRICHMNG
SACEBEASEF
SACCO

SETMSMNG >
TSCHMNG >
uADj

UNITHG
WEADD

WECHMNG
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Modt.|  Descripion | summary | Locations | | | vaidTime | user [ creationtime v |Activel Del..| Copy
| Create mod || RRICHNG || SWITCHTS H UNITHG || SACBASEF H SACCO H CHGELEND H MFC |

T

Modifier Properties: LAG/ K Params

Description |LACK_ARTHSGRL_MCKMECRL_Updatestates

‘ Apply H Apply To ‘
Valid time [12-12-2014 12:00:00 {3

Parameter files i oA ms
LAGK_ARTNGGRL_MCKNGGRL_UpdateStat : & &
LAGK_ARTNOGRL_BOONGGRL_UpdateStat] §§ Farameter Id Maodified Yalue Original Yalue
LAGK_ARTNGGRL_CGHNGGRL_UpdateStat KO _PAIRS Table Table

o LAGO_PAIRS Tahle Table

“| NUMBER_OF _KQ_PAJRS 0 0

COMNSTANT _K_WALUE 12 12

“| MUMBER_OF _LAGD_PAIRS 3 3

| CONSTANT LAG WALUE 0 0

<] I [T+

[ @pmap | @l Plots | 5 Topology | Modifiers O x|

2) multipleModuleParameterModifier:
- Add lines below to after the </moduleParameterModifier> tag.

<multipleModuleParameterModifier id="lagk" name="LAG/K Params">
<expiryTimeDeletedModifiers unit="week" multiplier="1"/>

<numberParameter id="NUMBER_OF_LAGQ_PAIRS">
<minimumValue>0</minimumValue>

</numberParameter>

<numberParameter id="LAGQ_PAIRS">
<minimumValue>0.0</minimumValue>

</numberParameter>

<numberParameter id="CONSTANT_LAG_VALUE">
<minimumValue>0.0</minimumValue>

</numberParameter>

<numberParameter id="NUMBER_OF_KQ_PAIRS">
<minimumValue>0</minimumValue>

</numberParameter>

<numberParameter id="KQ_PAIRS">
<minimumValue>0.0</minimumValue>
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</numberParameter>

</numberParameter>

<hideParameters>

</hideParameters>

o

AESCCHMNG

CHGELEND
HECRAS
IGNORETS
I LAG, K Params I
rMFC
QPCSHIFT
A INS MOV
ROCHMNG
RRICHMG

|| Forecasis iU = | FIRRT

Description

Create mod

aw

CLOYER 2N

[

DML SHE(
g',___‘,: (| Desaiption Jagx
D
B Parameter name
OH NUNBER, 0F LAGQ_PAIRS
0o =
0
[y

a2

CHGBLEND

<numberParameter id="CONSTANT_K_VALUE">
<minimumValue>0.0</minimumValue>

<parameterld>INFLOW_TS_DATA_TYPE</parameterid>
<parameterld>INFLOW_TS_ID</parameterld>
<parameterld>METR_OR_ENGL_UNITS</parameterld>
<parameterld>OUTFLOW_TS_INTERVAL</parameterld>
<parameterld>INFLOW_TS_INTERVAL</parameterld>
<parameterld>TRANSMISSION_LOSS THRESHOLD_ FLOWS</parameterld>
<parameterld>TRANSMISSION_LOSS_COEFFICIENT</parameterld>

</multipleModuleParameterModifier>

- GUI to make changes LAG/K parameters mod.

Summany Locations Stan End

SACEASEF SACCO RRICHNG

Modifier Propemies: LAG/K Params

LACK_IDBOZ.GLOCZ UpdateStates
onginal valug modified value

Table Table
0

Table Table
0 0

LAG/K Params

alid Time User Creation time = | Active| Delete :‘.'ID‘,'|

UNITHG % Re-run
weport Apply
LAGK.ID802 PCLOZ UpdateStates
onginal valug modified value

| 3

Table Table

12 13

5 5

Table Table

12

- There are some scenarios for modifying LAG/K parameters

A) If an existing location is already configured to use constant LAG and/or K then
modify the parameterld values as follows:

1- Modify CONSTANT_K_VALUE, (NUMBER_OF KQ_PAIRS should =0)
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2/ RNk
+ [ abrre -
I NMWTX

HMWTX_Prefs
EAGLE MEST
CIMARRON 45
B Cmarron
CIMARRON 1]

B cou

GOLONDRINA

[ sHoemasen |

[ sancrez @

[} coreckas pag

[ ocan

[ uTe Dam

[yuocan

[}k rima pLan

[ amamig

[} LK MERIDITH |
1l | [
Warm state selection
11-30-2014 130000 |

Time zero: 12-05-20
Farecast lengthc 12-10-20

edit run opiions

Mod nype Dascngtion Summany

Create mad CHUELEND

Madifier Properies: LAG/ K Params

" | Desaiption 13

Parameter name

- [HUMEER_OF_LACT FAIRS

LAGO PARS
COMSTANT LG WAl UE
NUMEER, OF K0, FARS
KO, PAIRS

CONSTANT K_VALLE

» Preserve ratio/ difference

presenve aiio

@map | W eos | Topotay |

SALEASEF

Maodifiers O X

Lacatians Stan End Creation time * | Acthve | Deleta| Copy

Valid Time Usar
SALCO RRICHNG UNITHG 5" Re-run
expon Apply
LAGK_GOLNS _LCVNS UpdateStates
origingl valug miodified valug
o o
Table Tahle
2 2

2
il

;

presenve difference @ no relation

| A Forecaster help viewer Waorkfow Navigator

-

Forecast =0
& %
¢ EIHMWTX
B rswTc, Frepe
B3 EaciE st
B cimarrON 45
B cusrmon
B cimarmon 14
B serincer
B pewson
2 740 sPRIN
B3 L cueva
B coLonDRingg
2 coLonories
[ sHoemaxer
) samchEz @C
[ comchss oAl
Dhvocan
[y ume paw
[ Locan
[ e RiTA LN
N
) Lt MERIDTH |+
4] ] H |
Warm state selection
[11-30-2014 120000+

Time zene 12-05-20
Forecast lengthc 12-10-20

edil run options

[ Mod hyoe

[¢ (2 aemec -

2- Modify CONSTANT_LAG_VALUE (NUMBER_OF_LAGQ_PAIRS should =0)

Start | End I ‘Walid Time |

Description Summary Locations User | Creation fime | Acthe I Delete comrl
Create mod CHGELEND || SACEASEF SACCD RRICHNG UKITHG h{-}p Re-rum
Modifier Properties: LAG/ K Params
Descripion gk fo— Apply
LAGK, COLNS LOYNS Updateiaes |
Parasmet er name
original value modified value
NUNBER, OF ,LAG, PAIFS g
LAGT, PAIFS e =
CONSTANT LAG YALUE 12 2.0
NUMBER._OF KQ_PAIRG o
KO, PARS Tahie Table
CONSTANT ¥, VALUE 0] o
| Preserve ratio/difference
preserve ratio preserve difference  ® mo relation
| @vap | @BPots | LTopology | ° Medifiers OX | 4 Forecaster help viewes Warkflow Navigatar

B) If an existing location is already configured to use variable LAG and/or K then
modify the parameterld values as follows:

1- Modify variable K values (KQ_PAIRS table) (the NUMBER_OF_KQ_PAIRS should
be > 0 and represents the number of rows in the KQ_PAIRS table).
Note: Discharges in the K vs Q table must be in ascending order.
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el TN = 1= [woa roe]  Descrigsion | Summary | Locations | Srart End | walid Time User | Creation time ~ | Active | Delete] Copry |

2] [+) %% o
Tl OO T O
13 pinecin ey [
I3 PuEELO Fou
B vineLano

16 AvONDALE [T
I3 REDWG 439

1B La vETA TIW - - - -
G noone [ creaemon || coeeienn || saceaser || sacco || mmewne || unme | B e-run

g:ﬁiﬁﬂ; B,

Deseription | [ ] .
I rowLER garx] bk J oo Appiy
ROCKY FORD 1 LACK_THTC2 PTRC2 Updtateftates

e Parameter Aam
B e junra g MU ariginal value moaified vaiue

LAS ANIMAS 21 INUMBER,_OF LACO PAIRS 2 2

& naprio LAGO, FARS Table Table
1 TRIMIDAD Lay | [COMSTANT, LAG, VALUE i 0

G TrinaD 1| | [FUMEER.OF KQ PARS =1

P Tihie
I3 THATEHER 31 | [ OASTANT K VALUE 10

[y ramgmine pas— 3
D) Las s, |
30 1800.0]
[y marTI Dty o Socal
[ amar o) |- 2.0 2500.0]
v n s 15.0] 30000
|
30.0] 11000.0]

=

‘Warm state selecion
1-30-2014 12:08:00 | v |

Time zeres 12-05-20 | ¥/ Preserve ratio/difference

Forecast lengthe 12-10-200 O preserve ratio O preserve difference @ no relation ] | 1¥

| ediurunoptions || @wmap | fiPots | G Topology | Modifiers OX | & Forecaster help viewer | || Workfiow & (0K || gancel | [
" Logs CES

2- Modify variable LAG values (LAGQ_PAIRS table) (the
NUMBER_OF LAGQ_PAIRS should be > 0 and represents the number of rows in
the LAGQ_PAIRS table).
Note: Discharges in the LAG vs Q table must be in ascending order.

* Farecasts
ZIICED
—“'Fm':
B P ey [
I FUEBLO (FOUR
[ ViNELAND

[ #vonDME @
3 RECWIRG 45w
B LaveTa 7w - -
[ | crememod || cuceeno || saceaser || sacco || RRICHNG || uwiThe

; . E Re-run
:IEPBM::; Modifier Properiies: LAG/K Params

FOWLER, [4RK] Desaiption |'3!" export [ Apply

HOCERTRORD) | LAGK_ARCC2_COME2 Updisteianes
T Farametir name arigal valoe = =
[ 18 Avamss 3 [NOMBER_0F LAGO_FARS %
) magirao RS v
[ TRitemap La | [CONSTANT, LaG, VALUE lo
INUMBER, 0F K0, PAIRS o
RS

Mod type|  Destription Summary | Leeations | Siam End waiel Tiee | User | Creation time = | Azive | Detere| Copy|

1

[ TRIMDAD 1M
O THaTCHER 1 | [eoNSTANT K VALLE 5
[ MNEMRE DA~
0 LS aramas(p
[ J MaRTIN DaR
[ Lonar army =

—rp

[
Warm state selection

11-30- 2014 1200:00 =

Time zere: 12-05-20; | I Freserve atio/difference k

Forecast length: 12=10-200| ) preserve ratin O preserve difference @ no relation

edit run opiions Lﬂ Map L“mu L""‘""W“ L " Modifiers O X l 4 Forecaster help viewsr L_:;JMUW'N -

LIQK_ _lﬁllmlj -
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C) If you want to define an existing/new location to use variable LAG and/or K for the
first time, then you have to manually edit the module parameter xml file
(ModuleParFiles) instead of using the GUI.

Note: If you want to change the variable LAG/K parameter and not change the initial
states, you will need to unzip the coldStates file (coldStateFiles), change the variable
LAG/K parameter and then freshen existing file.

Example: how to modify constant LAG to variable LAG (refer B2).
old:
<parameter id="LAGQ_PAIRS">
<table>
<columnTypes A="double"/>
<row A="2.0"/>
</table>
</parameter>
<parameter id="NUMBER_OF_LAGQ_PAIRS">
<intValue>0</intValue>
</parameter>

| 2 Forecasts =0 _ Mod type Drescription Summany Lo ations Start End Walld Time Wser Creation fime = | Active | Delefe) Copy
£ | %

Create mod CHGELEND SACEASEF SALCCO RRICHNG UKITHG EF R~ piari

Muodifier Properties: LAG/K Params

1| Desriprion [k Epon ABDly

LAG 5 LOWNS , UpdareSane: ‘
er nam
oniginal value modified value
G : |
:
Table Table ‘
‘: AMAFILL
) LK MEFIDITH |
‘ 3
Warm itate seleclion
11-30-=X014 1X0EDD -
Tirme zere 12-05-20- | & Fresenve ratio/difference
Forecast lengthc 12-10-20 Preserve ratin preserve difference & no relation
edii run options @map | WPiots | L Topology Madifiers DX | 4 Forecasier help viewer Workflow MNayiganor
New:
=1 "
<parameter id="LAGQ_PAIRS">
<table>

<columnTypes A="double" B="double"/>
<row A="0.000" B="0.5"/>

<row A="6.000" B="1.0"/>

<row A="12.000" B="1.7"/>
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<row A="18.000" B="2.4"/>
<row A="24.000" B="3.5"/>
</table>
</parameter>
<parameter id="NUMBER_OF_LAGQ_PAIRS">
<intValue>5</intValue>
</parameter>
o, SRR lMUd ] Description | Summany | Locations | S1an I End | valid Time i User .Erea.uunt '“A D..JC.
7 JRE AnL LAG...lagk _ _ - [champ [03-16-201... [/ | B0 i
& [ asrec [4] k
¢ [ NMWTX J
B3 MMWTX_Pref
B EacLe NEST I
CIMARROM 49
CIMARRON | |
CIMARRON 1 ‘ Createmod || CHGELEND | SACBASEF || SACCO || RRICHNG || UNITHG %5 Re-run
B sPrINGER |- L I L i . : . .
2 oawson Modifier Properties: LAG/K Params
K TAMLORSPRIN | \ppseription [ia
ak.
LA CUEVA | expon Apply
GOLONDRINA] P — LAGK_GOLNS LCYNS UpdateStates
GOLONDRINA original value modified value
A sHOEMAKER NUMBER_OF _LAGC) PAIRS
LAGO. PAIRS Table
Bl SanCHEZ | CONSTANT _LAG.VALUE 2
[ concHas DA | [uMBER_OF_KQ_PARS o
LOGAN KO _PAIRS [Table
[ UTE DAM | CONSTANT _K_VALUE o
B Locan
LK. RITA BLAN
M amagiLLo
[ LK MERIDITH |<]
4] I ¥
‘Warm state selection 3
11-30-2014 1200:00 |
Time zero: 12-05-20 | Preserve ratio/ difference - : ol
Forecast length: 12-10-20 preserve rat preserve difference ® no relation
2k : . ) ; | OK | Cancel
edit run options @ Map | @l Plots | 5 Topology | Modifiers OX | & Forec

6. Notes about configuring Model in FEWS workflow

Examples:

Module Configuration File:

ModuleConfigFiles\LAGK PNTT2 GNVT2 Forecast.xml
Module Parameter File:

ModuleParFiles\LAGK PNTT2 GNVT2 UpdateStates.xml

7. FEWS Adapter Used

The Lag/K model uses the OHDFewsadapter to communicate. Information about
this adapter can be found at OHDFewsadapter.
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http://www.nws.noaa.gov/oh/hrl/general/chps/Models/ModuleConfigFiles/LAGK_ABEC2_HMCC2_Forecast.xml
http://www.nws.noaa.gov/oh/hrl/general/chps/Models/ModuleParFiles/LAGK_PNTT2_GNVT2_UpdateStates.xml
http://www.nws.noaa.gov/oh/hrl/general/chps/OHDFewsadapter.pdf

